(We use the convention that Greek indices run from 0 to 3 , Latin ones go from 1 to 3 , and we sum on repeated indices).
Physical considerations [G,p.408] and [H-E, §4.3] [G] and Kazdan [K-W] [Li] and Hitchin [H] , as well as the survey [BB] ).
B.
First Proof (Schoen-Yau) 1. The idea.
Geodesics minimizing arc length are a standard tool in geometry. Consequently Ric E 0 .
But on a three manifold this implies the sectional curvature is everywhere zero.
Thus, g is flat.
Q.E.D.
This theorem has been improved by Schoen-Yau, and Gromov-Lawson to give quite detailed information on which compact manifolds admit metrics of positive scalar curvature.
In particular, for all n the torus Tn has no metric of non-negative curvature except the flat metric (see [G-L,1] [G,p.408] Second Proof (Witten) 1.
The idea.
Witten's procedure is similar to that used to prove most "vanishing theorems" in geometry. is Clifford multiplication and u e r(S) .
Step 1 (Weitzenbock formula)
One computes V2 and the formal adjoint operators P and V . It turns out that P = P and
These give (C. [Li] , Q = ~ (scalar curvature of M) , which is less helpful here -but obviously useful in discussing scalar curvature) .
Step 2. Step 3.
For this solution u of (C.5) , compute the boundary integral in (C.2 a' Oa of u , equation (C.6 ) and the positivity of Q , make obvious the desired positivity :
Step 4. 
